Effect of dietary cholesterol on microsomal membrane composition, dynamics and kinetic properties of UDPglucuronyl transferase.
The effect of cholesterol administration in vivo on the lipid composition, dynamic properties of the microsomal membrane of guinea pig livers and the kinetic properties of UDPglucuronyl transferase were studied. Cholesterol administration in the diet evoked an increase of microsomal cholesterol, but no significant changes in the fatty-acid composition of total lipids or of each phospholipid class. Instead, the phosphatidylethanolamine, phosphatidylcholine molar ratio of the membrane was markedly decreased from 0.57 to 0.38. This decline was not enough to counterbalance the overall 'ordering' effect of cholesterol and consequently, the fluorescence anisotropy of the membranes labeled with 1,6-diphenylhexatriene was increased. The lateral diffusion evaluated by measuring the pyrene excimer formation was decreased by the cholesterol incorporation. These physical changes were associated with changes in the kinetic properties of UDPglucuronyl transferase: Vmax increased, while the Km of the different steps of the reaction decreased in the modified microsomes. Furthermore, a shift of the non-michaelian kinetics to michaelian, equivalent to a decrease of a negative homotropic effect and apparent cooperativity of UDPglucuronic acid was observed since the Hill coefficient changed, approaching 1. A non-michaelian kinetics of this enzyme is an indication of boundary lipids in the gel phase and a shift to michaelian, a change of the surrounding lipids to a liquid-crystalline structure. In consequence, our results suggest that cholesterol incorporation in the microsomal membrane while producing a condensing effect of bulk lipids would produce an opposite effect on the UDPglucuronyl transferase boundary lipids.